TO: FEric Sandin, GEF II, Geo/8

Groundwater Use Registry Buckslip

Site Name 7;(1c( 'S ()zw’& co //gg, ‘L /"ﬁl/ C]u{),,o
Address A5 R7 STH 35

Luc /C', LT
BRRTS # 03 -49 000054
GPS Location: ' latitude longitude
Date of Closure Decision .5;7 /UZ,.-/ OO
Required
\ﬂ( Closure Letter | _
O Deeds for all properties with ES exceedance in Groundwater(ﬁga.eg 0 Glli ,Q‘)
O GPS location (latitude and longitude)
Location map
Detailed Site Map
Groundwater Flow Direction Diagram including location of monitoring wells
and all drinking water wells
0 Latest Groundwater Plume Map with Groundwater Flow Direction

2§

Latest Table of Analytical Results for Groundwater

If Available, include the following:

Metes and Bounds Legal Description

Tax Parcel Number 5~ Dseb # 36653~

Geologic cross sections showing soil and groundwater contaminant source
extent and location, isoconcentrations for all groundwater contaminants that
exceed NR 140 enforcement standards, water table and piezometric
elevations, and the extent, location and elevation of geologic units, bedrock,
and confining unites



State of Wisconsin \ DEPARTMENT OF NATURAL RESOQURCES

Northern Reglon Headquarters

Tommy G. Thompson, Governor 107 Sutliff Ave
George E. Meyer, Secretary Rhinelander, Wisconsin 54501-0818
WISCONSIN Willlam H. Smith, Reglonal Director Telephone 715-365-8900
DEPT. OF NATURAL RESOURCES FAX 715-365-89232
TDD 715-365-8957
December 2, 1999
Mr. Larry Wojchik
Equity Coop
116 E Birch St
Amery, WI 54001

Subject: Todd’s Conoco/ Equity Coop, 2527 STH 35, Luck, WI BRRTS # 03-49-000055
Dear Mr. Wojchik:

The Department of Natural Resources provided a notice to you that the degree and extent of unleaded
gasoline contamination at the above-named site was required to be investigated and remediated. We
have since becn informed that the required investigation and remediation has been accomplished.

On November 30, 1999, the above-named site was reviewed by the Northern Region Closeout
Committec for a determination as to whether or not the case qualified for close out under ch. NR 726,
Wis. Adm. Code.

Based on the investigative and remedial documentation provided to the Department, it appears that the
unlcaded gasoline contamination at the above-named site has been remediated to the extent practicable
under current site conditions, and that no further action is necessary at this time. Therefore, the
Department will consider the case "closed," pursuant to NR 726.05(8)(am), if the responsible party sign
and record a Groundwater Use Restriction for the property.

Enclosed is an example of a Groundwater Use Restriction. Please draft a specific Groundwater Use
Restriction for this sitc and submit the draft to me. Department of Natural Resources attorneys will
review the draft and return it to you with revisions. After you have made the revisions, you should sign
and record the restriction with the County Register of Deeds. To document that this condition has been
complied with, the responsible party must submit to the Department a copy of the recorded
Groundwater Use Restriction, with the recording information stamped on it, within 15 days after the
Register of Deeds returns the Groundwater Use Restriction to the responsible party, The Groundwater
Use Restriction may be amended in the future with the approval of DNR is conditions change at the site
and the residual contamination is remediated.

The groundwater use restriction is an option that the Department can offer to you in order to close this
site. If you choose not to accept this option, you may perform additional investigation and cleanup of
the remaining contamination. Note that this additional work may not be eligible for reimbursement
through the Petroleum Environmental Cleanup Fund Award (PECFA) Program. You should contact
the Department of Commerce to determine eligibility of the additional work for reimbursement.

Pricked o Through Excellent Customer Service

é’ Quality Natural Resources Management




Based on an evaluation of the close out form, it appears that soil contamination in excess of the generic
residual contaminant levels (RCLs) contained in s. NR 720.09, Wis. Adm. Code, remain at this site. Per ch.
NR 720, you have selected to use the asphalt pavement as a performance standard for a final remedy. The
use of a soil performance standard requires publishing of a class 1 public notice per s. NR 714.07(5). You
must therefore complete the public noticing of this remedial action before site closure can be approved under
ch. NR 726. Enclosed are copies of public notices for your reference. In order to document your compliance
with this requirement, you should submit tear sheets from the publisher of this notice to me at the above
address.

Please note that this case closure is contingent upon proper documentation of proper abandonment of the
monitoring wells on site. If monitoring wells remain at this site, please provide the documentation that this
action has been completed, or have your consultant do so. Please complete Form 3300-5B and send it to my
attention at the above address.

If you have any additional information which was not formerly provided to the Department, and which you
feel would significantly impact this closure decision, you may submit that information for our re-evaluation of
case closure.

If you have any questions, please call me at 715-365-8990.

Sincerely,

NORTHERN REGION

Janct Kazda

Case Closeout Committee

—_— e File

Lori Huntoon, Dept of Commerce
Steve Karklins, DG/2
Chuck Fitzgerald, Rhinelander
Tom Kendziersk, Spooner
Gary Strand
Cooper Engineering Co, Inc
PO Box 230

Rice Lake, Wi 54868



597332

Document Number

sook 0814pee0251

| GROUNDWATER USE RESTRICTION

Declaration of Restrictions

A parcel of land in the Northeast corner of SE % of $E 4, Section 29.36.17
described as follows: Commencing at Northeast corner of SE % of SE Y of
Section 29-36-17, thence West 60 feet to place of beginning, thence South
208.5 feet, thence West 148.5 feet, thence North 208.5 feet, thence East
148.5 fect to place of beginning, intending hereby to convey also the
following property: Part of the Southeast Quarter of the Southeast Quarter
(SE %4, SE 1), Section 29, Township 36 North, Range 17 West, Town of
Luck, Polk County, Wisconsin described as follows: Lot 1 of Certified

RECEIVED FOR RECORD

APR 28 2000
s/ ook (m

Bonnie gbl_e'rgbﬂ Imj ygl Deecds

.

TN LL.

Recording Area

Name and Return Address
TAarry E. Wojchik
Equity Cooperative of Amery

Survey Map filed February 15, 1991 in Volume 7 Certified Survey Maps,
page 4 as Documnent No. 483775,

STATE OF WISCONSIN ) 319 Keller Avenie South
) ss Amery WI 54001
COUNTY OF POLK )
36-683-0

Parce ldentification Number (PIN)
WHEREAS, £quity Couperative of Amery is the owner of the above-
described property.

WHEREAS, one or more petroleum discharges have occurred on this property. Benzenc-contaminated groundwater
above ch. NR 140 Wis. Adm. Code enforcement standards existed on this property at the following location on the
following date:

Monitoring well 12 (MW12), 610 ppb, 5/11/99 (see attached sitc sketch, Exhibit A, with monitoring well Jocations
indicated).

WHEREAS, it is the desire and intention of the property owner to imposc on the property restrictions which will
ake it unnecessary to conduct further groundwater or soil remediation activitics on the property at the present time.

WHEREAS, natural attcnuation has been approved by the Department of Natural Resources to remediate
groundwater contamination exceeding ch. NR 140 Wis. Adm. Code groundwater standards within the boundaries of
this property.

WHEREAS, construction of wells where the water quality does not comply with drinking water standards in ch. NR
BO9 Wis. Adm. Code is restricted by ch. NR 811 and NR 812, Wis. Adm. Code, Special well construction standards
or water treatment requirements, or both, or well construction prohibitions may apply.

NOW THEREFORE, the owner hereby declares that all of the property descried above is held and shall be held,
conveyed or encumbered, leased, rented, used, occupied and improved subject to the following limitation and
restrictions:

Anyone who proposes to construct or reconstruct a well on this property is required to contact the
Department of Natural Resources’ Burcau of Drinking water and Groundwater, or its successor agency, to

. determine what specific requirements are applicable, prior to constructing or reconstrueting a well on this
property. No well may be constructed on this property unless applicable requirements are met.

If construction is proposed on this property that will require dewatering, or if groundwater is to be
otherwise extracted from this property, while this groundwater use restriction is in effect, the groundwater
shall be sampled and analyzed for contaminants that were previously detected on the property and any
extracted groundwater shall be managed in compliance with applicable statutes and rules.

This restriction is hereby declured (o be a covenant running with the land and shall be fully binding upon all persons
acquiring the above-described property whether by descent, devisc, purchase or otherwise. This restriction benefits
and is enforceable by the Wisconsin Department of Natural Resources, its suceessors or assigns. The Department,
its successors of assigns, may initiate proceedings at law of in equity against any person or persons who violate or
arc proposing to violate this covenant, to prevent the proposed violation or to recover damages for such violation.

Any person who is or becomes owner of the property described above may request that the Wisconsin Department
of Natural Resources or its successor issue a determination that onc or more of the restrictions set forth in the
covenant is no longer required. Upon the receipt of such a request, the Wisconsin Department of Nutural Resources
shall determine whether or not the restrictions contained herein can be extinguished, If the Department determincs
that the restrictions can be extinguished, an affidavit, attached to a copy of t he Department” written determination,
may be recorded 1o give notice that this deed restriction, or portions of this deed restriction, are no fonger binding.

By signing this do t /Arru £. WZ&-A)_L_._ asserts that he/she is duly authorized to sign this document on
behalf of Equity Cooperative ulﬁunery. J




. 597332 BOUK U L4PAGEVZDZ

IN WITNESS WHEREOQF, the owney of the property has executed this Declaration of Restrictions, this
A day of __Apre | . 2000.

N I I Y 4 4
£, u/g,(c‘ Lk

Printed Name?

Sgbﬁ%ivbcd and swogg

J
5

1

This documcn(% balted b i[.ﬁgginccring Company, Inc., with assistance from the Wisconsin Department
of Natura! Resour \\“,[ 0F Wi
“\\\\“\\& o

E591226
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EXHIBIT A
TODD'S CONOCO  LUCK, WISCONSIN
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TODD'S CONOCO
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TODD'S CONOCO LUCK, WISCONSIN
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Table 2

Todd's Conoce

Ground

Result

o

¥
Mwd
6/4/92 | 121553| 4/12/94 | 6/15/84 [ 10/28/94 | 2/28/95 | 5/31/95 | 1016/585] PAL ES
GRO nd nd nt nd | damaged | _nd nd nd
DRO (mg HA nd 311 nd oot nd nd nd
Benzene nd nd nd nd sampled nd nd nd 0.5 5
Toluene nd nd nd nd nd nd nd B85 343
Ethylbend  nd nd nd nd nd nd nd 140 700
Total Xyl nd nd nd nd nd nd nd 124 520
Tomethy! nd ng rid nd nd nd d 86 480
MW5
Bia/oe [12r1503] 412/94 | 615094 [10028/94] 2284 | 53195 [ 10416/95] 17296 [ 4/30/06 | 7/22/96 | 10v2306 | 7/30v98 [5011/98] PAL ES
GRO {mglt nd el nd nd nd nd nd nd 0.014 nd nd nd _ |<0.0215)
CRO (mg/) NA nd nd 011 .1 nd nd nd nd NA MA NA NA NA
Benzens 42 nd o rd rd nd nd nd nd nd ] rd ind nd 0.5 5
Toluene 16 nd nd nd 0.237 nd nd nd nd nd nd d nd nd 68.6 343
Ethylbenzens 5.4 nd od nd nd nd nd nd nd nd nd d nd nd 140 700
Folal Xylene 6.5 nd nd nd nd rd nd 1.1 nd nd nd wd nd nd 124 520
Trimethylbenzenes nd nd nd id nd rd nd nd nd rid nd nd nd rd 96 480
terl-Butylmethyl ether nd nd nd nd ng nd 0.55 nd nd rd nd nd nd nd 12 50
MWE
6/4702 [ 12/15/931 412734 | 6/15/04 | 10/28/94 | 228/04 | 5/31/95 F10A16:35{ 17356 | 430006 | 7/23/86 | 10/23/96] 7/30/98 |51 1/99) PAL ES
GRO {mg) nd nd nd nd nd nd nd nd nd nd nd nd nd nd
DROC {mg"} NA nd 0.1 nd rd nd nd nd nd HA NA NA MA NA
Benzene nd nd nd nd d nd nd nd nd v nd nd nd nd 0.5 5
Toluene nd nd nd nd 023" nd nd nd ng nd nd nd nd nd B8.6 343
Ethylbenzens nd nd nd nd rd nd rd nd nd nd nd nd nd nd 140 700
Totat Xylene nd nd nd nd nd nd nd nd 0.48 nd nid nd nd nd 124 520
Trimethylbenzenes nd nd nd nd nd d rd nd 0.81 nd nd nd nd nd 56 480

all results in ugd unless clherwise noted
“toluene detected in the trip blank at 0.22 ugl
bold values indicate a Wisconsin Administrative Code Chapter NR140 Preventive Action Limit (PAL) exceedanca
shaded valves indicate a Wisconsin Administrative Code Chapter NR140 Enforcemenl Standard (ES) exceedance




Table 3

Todd’s Conoco
Groundwater Resufts Summary

MW7

1215/93] 4/12/94 | 6/15/04 | 10/28/94] 2/2694 | 5/31/95 [10/16/85] 1/3/96 | 4/30/96 | 7/23/96 | 10v23/96 | 7/30/98 51133 | PAL ES
GRO (Mg} 1.4 0.24 29 0.62 2 12 0.66 19 0.23 0.019 nd <0.016>
DARO {mgl) nd .67 1.2 HA 0.5 0.4 0.27 0.6 025 211 no <0.23> nd
Benzene 540 990 990 140 400 340 150 420 62 a sampie 1.5 <1.6> 0.5 5
Tolvene 18 400 140 11° 180 77 nd 28 12 1.1 nd nd 68.6 343
Elhylbenzene 110 210 230 54 150 B3 36 140 15 26 nd <1.0> 140 700
Total Xylene H 430 399 56 400 166 48 325 26 5.3 nd nd 124 620
Trimethylbenzenes 52 77 124 23.5 243 47 nd 98 8.2 22 nd nd 96 480

P-8

12/15/93] 412794 | 6115004 [ 10/28/94] 2/28/94 | 5/31/95 [10V16/95] 1/3/96 | 4/30/96 | 7/23/96 | 10/23/96] 7030008 | 51183 F PAL ES
GRS (mgAt nd nd rid nd nd nd | damaped nd nd g nd [
DRO [ma) ng nd nd 0.1 nd nd | msampie | nd NA NA NA NA
Benzene nd nd nd nd nd ™ rd nd rd nd nd 25 |3
Toluene nd nd nd 027 d rd 0.53 nd nd nd d 8.6 343
Ethylbenzene nd nd nd nd rd nd nd rd nd nd rd 140 700
Total Xylene nd rd nd nd rd rd nd ng md nd nd 124 520
Trimethylbenzenes nd nd nd nd nd nd nd nd nd nd nd 95 480

Mwa

12/15/93] 412794 | &15/04 | 10728/94] 2/28/94 | 5/31/85 [1visies| 1/3/96 | 4/30v96 | 7123096 | 10/23/96 7/30098 | 5091/99 | PAL ES
GRO {mg} nd Fozen nd nd nd nd ng nd nd nd nd nd nd
DRO (mg/) 012 nd 0.11 0.1 nd nd nd 0.14 nd nd nd nd
Benzene nd nd nd nd nd nd nd nd nd nd nd nd 0.5 5
Toluene 1.9 nd 0.24 nd nd nd nd nd nd ngd nd nd 58.6 343
Ethylbenzene nd nd nd rd nd nd nd nd nd nd nd nd 140 700
Total Xylene nd nd nd nd nd nd nd nd nd nd nd nd 124 520
Tramethylbenzenes nd d nd nd nd nd nd nd nd v nd nd 36 480
tert-butyimethyl ether nd nd rd g 0.5 nd nd nd nd nd nd nd 12 60
Chioromethane nd rd nd nd 1.6 nd nd NA HA NA nd nd 0.3 3
p-lsopropyficluena d rd nd 0.027 nd g nd HA HA NA nd nd

all results in ugA unless otherwise noled

“toluens detected in the trip blank at 0.22 ugh

bold values indicate a Wisconsin Administrative Code Chapter NR140 Preventive Action Limit (PAL) exceedance
shaded values indicate a Wisconsin Administrative Code Chapter NAR140 Enlorcement Standard {ES) excesdance




Table 4
Todd's Conoco

L

G Resulls St ¥
MWTZ
ToME93] 471294 | 61594 [ 10v2B/34] 2/28/94 | 5/31/95 [ 10/16/95| 196 | 4/30/96 | 7/23/96 | 1042396 | 7/30/98 511799 ] PAL ES
GRO {mg} nd nd nd nd nd nd 0.165 nd nd nd ~d | 0019
DR (mg) 0.4 nd nd nd 011 nd 026 nd nd nd nd NA NA
Benzene md nd rd nd nd nd g nd nd nd nd rd rd 0.5 5
Tolugne 12 wd nd 0.23° nd nd nd nd nd nd nd nd rd 88.6 343
Ethylbenzene rd d nd rd nd nd nd nd wd rd nd nd nd 140 TOO
Total Xylene nd nd rid nd rd nd nd nd nd nd nd wd nd 124 620
Frimethylbenzenes .64 rd nd nd rd nd rd [ rd nd nd nd d 9% 480
tert-butyimethyl ether nd nd nd rd nd 0.5% rd d nd rd nd el nd 12 B0
Chigromethane rid nd nd nd nd 1.1 nd nd A NA MNA HA NA 0.3 3
MWIT
12/1%93] &12/54 | 615/94 [ 1¥28/94| 2/28/94 | 5/31/85 | 1G/16/95 796 | #3096 | 742396 [ 1oveaves] 7308 | 51499 | PAL ES
GRO {mg) red frozen rad red nd rd nd rd nd nd rd nd <0.021>
DA {ma nd nd 0.13 nd nd rd nd NAa HA NA MNA HA
Benzene nd nd nd nd nd rid [1:] nd rnd nd nd nd 0.5 S
Tolusne 94 nd 0.23" rd nd rd nd nd nd nd d rd 58.6 343
|Elhylbenzens nd nd nd nd nd nd nd nd nd nd rd nd 140 700
Total Xylene nd 1] nd rd nd 0.95 nd rd nd nd nd d 124 520
Trimelhylbenzenes nd nd nd nd nd nd rd nd nd d nd rd %6 480
\ed-butyimethyl ether nd nd nd nd 42 nd nd nd nd nd nd nd 12 60
MWi12
121583 41294 6594 12804 228004 531195 NG9S 195 7123796 10/2H96 7/30/08 51189 PAL ES
IGRO gy 13 frozen 19 2.5 1§ 2.3 3.1 17 2.5 12 4 33
|DRC {maAt 52 2.1 37 34 24 1.5 39 1.4 34 27 2
|Benzene . 00 - A 300 170 = 15 2|2 B2 280 - <5500 220 |~ 37001, 630 ;| -610i] OS5 5
Toluens TO0 -- 63 56 8.6 15 120 r 1400 63 12000 82 Eal £8.6 343
Ethylbenzene 820" 71807 140 6.7 54 220 -1000. 240 {N900° 300 320 140 T00
Total Xytena 3650 308 187 203 BS 330 + 2930 416 |£:2330 470 480 124 £20
Trimethy 750 107 127 8.9 51 160 B0 222 %690 .- 249 381 56 430
n-Butylbenzene NA NA HA .97 11 23 nd 18 83 NA NA
sec-Butylbenzene NA NA NA rd 18 nd rd nd nd NA NA
tert-Bulyl ] NA NA NA nd nd nd rd nd nd NA HA
propy MA NA NA 0.48 7.6 22 rd 23 61 A MA
ap HA HA NA 1.5 15 45 > nd F10{ 32210 HA HA B 40
r-Propylbenzene HA Na MNA 1 13 rd nd 38 86 NA HA
Tretrachloroethene A WA HA 0.43 nd nd nd nd nd NA NA 0.5 5
tIsopropylether MA NA HA 33 19 28 200 nd 220 NA HA

all results in ugd unless olherwise noted
*Jolugne detected in the trip blank at 0.22 ugl
bokd values indicate a Wisconsin Adminisirative Code Chapter NR140 Preventive Action Limit [PAL) exceedance
shaded values indicate a Yasconsin Administrative Code Chapler NR140 Enforcemenl Slandard {ES) exceedance




Table 5
Todd’s Conoco
Excavation Sample Summary
August 5, 1992

1 2 3 4 5 6 8 RCL
Ecst of Test Pit East Noerth NW West |By diesel
pump islcnd sidwall | sidewall| comer | sidewall| tomk
Depth 4 4 4 4 4 4’ 3
DRO - — - - - - 3400 100
GRO 2272007 -1+ -5100 - <13 <13 <13 680 1300 100
Lead - - - - - - -- 50
Benzene AT 57 : <0.07 <0.07 <0.07 1.8 0.57 0.055
Ethylbenzene - — <0.07 <0.07 <0.07 7.6 -- 2.9
MTBE - — <0.7 <0.7 <0.7 <7 —
Toluene — — <0.07 0.09 <0Q.07 5.7 - 1.5
1,2,4-Trimethylbenzene - - 0.15 0.1 0.11 22 --
1,3,5-Trimethylbenzene - — 0.03 <0.03 0.04 6.1 -
Total Xylene - - 0.1 0.21 0.15 34 -- 4,1
Q 10 11 12 13 14 15 RCL
SW SE South South North Scuth East
corner COomer end end sidewdll | sidewdall | sidewall
Depth 4 4’ 4 4 4’ 4 4’
DRO - - - — .. 5400 — — 100
GRO <13 <12 2130, 7180 1500 <12 <15 100
Lead 21 - 19 12 16 14 18 50
Benzene <(.07 <0.06 |"0.36% %7069 | . 0.47 <0.06 <0.08 0.055
Ethylbenzene 0.08 <0.06 1.7 2.4 15 <0.06 0.19 2.9
MTBE <0.7 <0.06 <1.2 <1.3 <0.08 <0.06 <0.8
Toluene 0.13 <0.06 0.46 0.64 - 24 <0.06 <0.06 1.5
1,2, 4-Trimethvylbenzene 0.24 0.05 1.1 0.64 64 0.05 0.43
1,3,5-Trimethvlbenzene 0.08 <0.3 1.1 1.5 18 <0.3 0.12
Total Xylene 0.35 <0.03 2 3.1 ., 48 <0.03 0.12 4.1
RCL = Wisconsin Administrative Code NR720 Residual Contaminant Level
results in mg/kg
', parameter not ancalyzed

shaded values indicate a RCL exceedance




Table 6

Todd’s Conoco
Hand Boring Laboratory Analysis
October 21, 1993

#1 #2 #3 #4 RCL
Total solids, % 79.6 | 817 | 77.9 78.5
GRO <10 <10 <10 <10 100
Benzene <0.07 | <0.06 | <0.06 | <0.06 || 0.055
Ethylbenzene <0.07 | <0.06 | <0.06 | <0.06 || 2.9
MBTE <0.7 | <0.6 | <0.6 <0.6
Toluene <0.07 | <0.06 | <0.06 | <0.06 1.5
1,2,4-Trimethylbenzene | <0.07 | <0.06 | <0.06 | <0.06
1,3,6-Trimethylbenzene | <0.07 | <0.06 | <0.06 | <0.06
Total Xylene <0.07 | <0.06 | <0.06 [ <0.06 4.1

RCL = Wisconsin Administrative Code NR720 Residual Contaminant Level

results in mg/kg

shaded areas indicate a RCL exceedance




Todd’s Conoco

Table 7

Excavation Confirmation Sample Summary
July 13 & 14, 1998

#1 #2 #3 #4 #5 #6 RCL
SE wall | SW wall | Center | NW wall | East wall| NW wall

Depth 7' 6.5 6.5 6.5 6.5 7
Percent solids 94 79.9 1.2 81.5 Q4 83.3
DRO (mg/kg) NA nd nd NA nd NA 100
GRO (mg/kqg) nd nd nd nd nd nd 100
Lead (mg/kg) nd nd nd <4.4> nd <4.3> 50
MTBE 95" 100° Q4" 100° nd 100"
Benzene nd nd nd nd nd nd 0.055
Toluene nd nd nd nd nd nd 1.5
Ethylbenzene nd nd nd nd nd nd 2.9
Total Xylene nd nd nd nd nd nd 4.1
1,2 4-Trimethylbenzenqd nd nd nd nd nd nd
1,3,5-Trimethylbenzend nd nd nd nd nd nd

RCL = Wisconsin Administrative Code NR720 Residucl Contcominent Level
results in ug/kg unless otherwise noted

Values within brackets are within an region of "Less-Certain Quontitaiton”

*MTBE found in the trip blank




& Cooper Engineering Company, Inc.
310 West South Street Date: April 15, 1999
Rice Lake, WI 54868
Telephone: (715) 234-7008
Fax: (715) 234-1025 or (715) 236-7999

Project: Todd’s Conoco Sample Date: April 11, 1999
Project Number: ES93226 Calculated by: Kristina Miller

Well Temperature pH Dissolved | Alkalinity Sulfate Iron Nitrate

C) Oxygen | (mgl) | (mgL) | (mgl) | (mgl)
(mg/L)

MW 7 10.3 6.89 6.2 380 <50 0.6 0
MW 9 9.7 6.60 2.3 420 <50 2.2 0
MWI10 11.1 6.87 0.6 480 <50 2.0 1.0
MWI12 11.1 6.79 0.4 540 <50 5.0 0

Field analysis of natural attenuation indicator parameters was also performed. Data is surnmarized in the
table above. From data collected at the site we have found that:

¢ Groundwater temperature at the site is above 5°C, the threshold above which biodegradation
is likely to occur (Wiedemeier et al, 2-21).

* Groundwater pH is also within the range of 6 to 8 standard units, the pH range where
biodegradation typically occurs (Wiedemeier et al, 2-21).

¢ Using a mass balance approach, groundwater at the site has the following assimilative

capacity:
Electron Acceptor Potential Mass BTEX Biodegraded (ug/1.)*
Dissolved Oxygen 600
Alkalinity 15,600
Iron 140

*calculations are attached
The above calculations of assimilative capacity indicate that electron acceptors are present in
concentrations adequate for biodegradation to occur.

¢ Dissolved oxygen concentration at MW 12 is lower than the background concentration
measured at MW 9, indicating that aerobic biodegradation is occurring in that area.

¢ The alkalinity in the area of highest contamination at MW 12 is higher than the background
concentration in MW 9, indicating that biodegradation is occurring.

» Iron concentration in the area of highest contaminant concentration at MW 12 is elevated,
indicating that biodegradation is occurring.

e No biodegradation by denitrification.

» No biodegradation by sulfate reduction.



& Cooper Engineering Company, Inc.
310 West South Street Date: April 15, 1999
Rice Lake, WI 54868
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Project Todd’s Conoco Sample Date: April 11,
Project Number: ES93226 Calculated by:  Kristina Miller
Assimilative Capacity — Mass Balance Calculations
Electron Acceptor or *Background **Concentration in Core of Plume
Metabolic By-product Concentration (Area with Highest
(mg/L) BTEX Concentration) (mg/L)
MW 9 MW 12
Dissolved Oxygen 2.3 04
Nitrate 0 0
Iron (IT) 2.2 5.0
Alkalinity 420 540
Sulfate <50 <50

*denoted with subscript “B™
**denoted with subscript “M"
All calculations are based on a mass balance approach from erdemeler et al,, lgchmgal Protocol for

issolved in roundwatcr p. C3-34 - C3-37, Volumel

+ Dissolved Oxygen
The potential mass of Btex biodegraded via respiration of dissolved oxygen:

BTEXpo 0.32 (Og - Ow)

0.32(23-0.4)
0.608 mg/l ~ 0.6mgN

1

¢  Alkalinity
The mass of BTEX biodegraded to produce an increase in alkalinity:

BTEXx = 0.13(Au- As)
= 0.13(540-420)
= 15.6mg ~ 15.6 mg/l

e No biodegradation by denitrification.
¢  No biodegradation by sulfate reduction.
e Iron
The potential mass of BTEX biodegraded by iron (III) reduction:

BTEXr. = 0.05 (Fey - Feg)
= 005(50-22)
=  0.14 mg/l ~  0.14 mg/l
Works Cited
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